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(57) ABSTRACT

A centrifugal fan includes a casing and an impeller received in
the casing. The casing defines an air outlet at one side thereof.
An air channel is defined in the casing between a sidewall of
the casing and outermost free ends of blades of the impeller.
The air channel has an upstream end and a downstream end
along a rotation direction of the impeller. A plurality of air
guide plates is formed in the casing and disposed at a junction
between the downstream end of the air channel and an area of
the air outlet directly communicating with the downstream
end of the air channel. The air guide plates are structured and
arranged in a streamlined manner and pattern with respect to
air flowing from the downstream end of the air channel
towards the air outlet.

2 Claims, 4 Drawing Sheets
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FIG 1
(RELATED ART)
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1
HEAT DISSIPATION DEVICE AND
CENTRIFUGAL FAN THEREOF

BACKGROUND

1. Technical Field

The present disclosure relates to heat dissipation devices,
and particularly to a heat dissipation device incorporating a
centrifugal fan.

2. Description of Related Art

Heat dissipation devices are often applied to dissipate heat
from heat generating components, such as central procession
units (CPUs). FIG. 1 shows a conventional heat dissipation
device 200. The heat dissipation device 200 includes a fin
assembly 90 thermally connected with a heat generating com-
ponent (not shown), and a blower 80. The blower 80 includes
a housing 82, and an impeller 84 received in the housing 82.
The blower 80 defines an air outlet 822 at one side thereof.
The fin assembly 90 is located at the air outlet 822 of the
blower 80.

During operation of the heat dissipation device 200, the fin
assembly 90 absorbs heat from the heat generating compo-
nent and dissipates the heat to the ambient environment. The
impeller 84 of the blower 80 rotates clockwise and drives air
to the fin assembly 90 to evacuate heat from the fin assembly
90. However, as shown in FIG. 1, a large quantity of air flows
to a right-hand side of the air outlet 822, whereas less air flows
to an opposite left-hand side of the air outlet 822, and even
less air flows to a center of the air outlet 822. Thus, the blower
80 does not fully optimize cooling of a portion of the fin
assembly 90 located at the center of the air outlet 822. In
addition, uneven distribution of the airflow at the air outlet
822 can generate a plurality of vortexes at the center of the air
outlet 822.

Thus, it is desired to overcome the described limitations.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a blower of a frequently used
heat dissipation device, but not showing a cover thereof, and
showing airflow paths inside the blower.

FIG. 2 is an exploded, isometric view of a heat dissipation
device in accordance with an exemplary embodiment, the
heat dissipation device including a cover.

FIG. 3 is an assembled top plan view of the heat dissipation
device of FIG. 2, with the cover removed.

FIG. 4 is similar to FIG. 3, but showing airflow paths inside
the heat dissipation device.

DETAILED DESCRIPTION

FIGS. 2 and 3 show a heat dissipation device 100 in accor-
dance with an exemplary embodiment. The heat dissipation
device 100 includes a centrifugal fan 10, and a fin assembly
20 adjacent to the centrifugal fan 10. The fin assembly 20
includes a plurality of fins (not labeled) stacked together. The
centrifugal fan 10 includes a casing 12, and an impeller 14
received in the casing 12. The impeller 14 includes a hub 142,
and a plurality of blades 144 extending radially and outwardly
from an outer periphery of the hub 142. The casing 12
includes a top cover 122, a bottom plate 124, and a sidewall
126 connecting the top cover 122 with the bottom plate 124.
The top cover 122, the bottom plate 124 and the sidewall 126
cooperatively define a receiving space (not labeled) therein
for receiving the impeller 14.

The top cover 122 defines an air inlet 121 at a center
thereof. The impeller 14 is mounted to the bottom plate 124
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and aligned with the air inlet 121 of the top cover 122. The
sidewall 126 extends perpendicular to a circumference of the
bottom plate 124, and an air outlet 120 is defined between two
ends of the sidewall 126. The impeller 14 is spaced from the
sidewall 126, with an air channel 13 defined between the
sidewall 126 and outermost free ends of the blades 144 of the
impeller 14. A width of the air channel 13 gradually increases
along a rotation direction of the impeller 14, such that the air
channel 13 defines a narrow portion 131 at an upstream end of
the air channel 13 and a wide portion 132 at a downstream end
of the air channel 13.

The sidewall 126 includes a first plate 127, and a second
plate 128 facing and parallel to the first plate 127. The first
plate 127 and the second plate 128 are spaced from each other
and located at opposite sides of the air outlet 120, with the air
outlet 120 defined therebetween. The first plate 127 is located
adjacent to the narrow portion 131 of the air channel 13, while
the second plate 128 is located adjacent to the wide portion
132 of'the air channel 13. The air outlet 120 defines a first area
17 near the second plate 128 of the sidewall 126, and a second
area 18 at a central portion of the air outlet 120. The first area
17 is located at a right-hand side of the air outlet 120, and
communicates with the wide portion 132 of the air channel
13. The firstarea 17 is located between the second area 18 and
the second plate 128 of the sidewall 126.

The bottom plate 124 of the casing 12 forms a plurality of
slim air guide plates 125 at the wide portion 132 of the air
channel 13 near the air outlet 120 and at the first area 17 of the
air outlet 120. The air guide plates 125 are integrally formed
with and extend upwardly from the bottom plate 124. That is,
the air guide plates 125 and the bottom plate 124 are portions
of'a single, one-piece, monolithic body of the one same mate-
rial. Alternatively, the air guide plates 125 can be fixed on the
bottom plate 124 after the bottom plate 124 and the air guide
plates 125 have been separately formed.

Each air guide plate 125 is rectangular and includes an
inner end and an opposite outer end. The outer end is located
closer to the air outlet 120 than the inner end. The outer end is
farther from the second plate 128 than the inner end. Thus, the
air guide plates 125 are obliquely angled with respect to the
second plate 128 of the sidewall 126. An angle with respect to
the second plate 128 of the air guide plates 125 nearer the
second plate 128 is less than that of the air guide plates 125
distant from the second plate 128.

The air guide plates 125 are arranged in a generally stream-
lined pattern from the wide portion 132 of the air channel 13
towards the first area 17 of the air outlet 120. The air guide
plates 125 are arranged with air passages defined between
each two neighboring lines of one or more air guide plates
125. The number of air guide plates 125 increases from the
wide portion 132 of the air channel 13 to the air outlet 120,
and an area occupied by the air guide plates 125 gradually
increases from the wide portion 132 of the air channel 13 to
the air outlet 120. Thus a portion of the air guide plates 125
nearest to the second area 18 of the air outlet 120 is those air
guide plates 125 in a portion of the first area 17 of the air outlet
120 that is nearest to the second area 18. Put another way, said
portion of the air guide plates 125 can be considered to be
arranged to generally extend towards the second area 18 of the
air outlet 120.

Referring also to FIG. 4, during operation of the centrifugal
fan 10, the impeller 14 rotates and drives air from the air inlet
121 into the air channel 13 of the casing 12. The air flows from
the narrow portion 131 to the wide portion 132 of the air
channel 13, and then to the air outlet 120. Since the air
initially flows from the air channel 13 to the firstarea 17 of the
air outlet 120, the airflow at the first area 17 is highest. In
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contrast, the airflow to and at the second area 18 is less,
because the air pressure decreases sharply after the air leaves
the air channel 13.

Due to the presence of the air guide plates 125, a portion of
the airflow heading to the first area 17 is guided by the air
guide plates 125 towards the second area 18, where airflow is
increased accordingly. As a result, the heat dissipation effi-
ciency of the fins of the fin assembly 20 located at the second
area 18 is improved. In addition, the air guide plates 125 are
structured and arranged in a streamlined manner and pattern,
which can minimize or avoid airflow resistance through the
air guide plates 125.

It is to be understood, however, that even though numerous
characteristics and advantages of the exemplary embodi-
ments have been set forth in the foregoing description,
together with details of the structures and functions of the
embodiments, the disclosure is illustrative only, and changes
may be made in detail, especially in matters of shape, size,
and arrangement of parts within the principles of the inven-
tion to the full extent indicated by the broad general meaning
of the terms in which the appended claims are expressed.

What is claimed is:

1. A heat dissipation device, comprising:

a centrifugal fan comprising a casing and an impeller
received in the casing, the casing comprising a top cover,
a bottom plate, and a sidewall connecting the top cover
with the bottom plate, and the casing defining an air
outlet at one side thereof between the top cover and the
bottom plate; and

a fin assembly located adjacent to the air outlet of the
centrifugal fan, a bottom end of the fin assembly being
coplanar with a bottom surface of the bottom plate;
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wherein an air channel is defined in the casing between a
sidewall of the casing and outermost free ends of blades
of the impeller, the air channel comprising an upstream
end and a downstream end along a rotation direction of
the impeller, a plurality of air guide plates formed in the
casing and disposed at a junction between the down-
stream end of the air channel and an area of the air outlet
directly communicating with the downstream end of the
air channel, the air guide plates structured and arranged
in a streamlined manner and pattern with respect to air
flowing from the downstream end of the air channel
towards the air outlet and guiding one or more portions
of such flowing air generally toward another area of the
air outlet not directly communicating with the down-
stream end of the air channel;

wherein the air channel defines a narrow portion at the
upstream end of the air channel and a wide portion at the
downstream end of the air channel, the air outlet defines
a first area near the wide portion of the air channel and a
second area at a central portion of the air outlet, and the
air guide plates are located at the wide portion of the air
channel near the air outlet and at the first area of the air
outlet, the number of air guide plates increases from the
wide portion of the air channel to the air outlet, and an
area occupied by the air guide plates gradually increases
from the wide portion of the air channel to the air outlet.

2. The heat dissipation device of claim 1, wherein each of

aplurality of the air guide plates more distant from the second
plate guides one or more portions of said one or more portions
of such flowing air generally towards the second area of the
air outlet.



